REVIEW OF LITERATURE
In 1801, Persoon as cited in Hiratsuka (10) described a rust on fronds of Polypodium fragilis L. as Uredo linearis var. polypodii Pers.
Ninety-eight years later, teliospores were discovered within host epidermal cells (7) Studies pertaining to development following germination were conducted on a nutrient agar medium and on the fern host. Urediospores collected from the field were transferred with a dissecting needle from the uredium to plates of a nutrient agar medium containing: 0.2M magnesium nitrate, 2.5 ml; 0.5M calcium nitrate, 1.5 ml; 0.5M ammonium nitrate, 0.5 ml; 0.5% ferric tartate, 0.5 ml; 0.2M potassium (monobasic) phosphate, 1.5 ml; 0.2M potassium (dibasic) phosphate, 1.5 ml; 1 to 10% glucose; agar, 20 grams, and de-ionized water to make one liter (14, 19) .
The autoclaved medium had a pH reaction near 6.0. Germ tube development was observed after 48 hours at 20°C in the dark.
Urediospores collected from recently infected ferns maintained in the laboratory in December, 1968, were transferred with a dissecting needle to the stomate containing dorsal or lower surfaces of detached young pinnae. The detached pinnae were maintained on a 5% aqueous sucrose solution for 2 days at 20°C in the dark (10) . The pinnae were transferred to 80% ethanol and then placed in a 5% sodium hydroxide solution for several days to dissolve the cellular contents. The pinnae were given 3 washings for 15 minutes each in de-ionized water prior to being placed in a 0.3% chloral hydrate solution for several hours. The chloral hydrate solution cleared the tissue (16), after which the pinnae were examined microscopically for germinated spores and mycelium.
Infection
Infected and non-infected living ferns to be used for inoculation studies were transferred from the field to clay pots in July, 1967. Six ferns with rust and seven healthy plants were moved to the laboratory, where they were maintained near a north window until February, 1969. Germinating urediospores on plates of 2% water agar at 15 to 25°C formed 1 to 3 hyaline germ tubes within 24 hours (Fig. 1) . Maximum germination, 13.9%, occurred at 20°C ( Table 1 ). The greatest development (Fig. 2) . Branched germ tubes developed at all temperatures and consisted of two hyphae which developed parallel and adjacent to each other (Fig. 2) ..
Urediospores stored on pinnae for 220, 229, or 288 days, showed a decrease in germination with increased storage time and extreme tempera tures when compared to the average check germination of 12.3% (Table 1 ).
The highest germination percentage was obtained with urediospores Rust mycelium and uredia were found, but no teliospores were observed.
DISCUSSION
Hyalopsora polypodil is considered a "primitive" rust by many workers (1, 2, 10, 18, 23) because it occurs on ferns, develops teliospores within the host tissue, and possesses a uredium with a peridium. Primitive or not, H. polypodii is extremely specialized and highly successful.
polypodii is restricted to local areas in the fern population. A limited amount of intercellular and intracellular mycelium of other fungi was found in some sections of roots, rhizomes, and scales. Cleared overwintered fronds contained large amounts of superficial, intercellular, and intracellular mycelium that was not rust mycelium. This mycelium was associated with immature fungal fruiting bodies. In cleared living and overwintered fronds, localized rust mycelium was associated with uredia.
No evidence was found indicating extensive development of mycelium that might function as perennial mycelium in the fern meristesLS, rhizomes, scales, or petioles.
Rust mycelium and uredia were found, but no teliospores were observed in overwintered or living fronds. These observations support the hypothesis that teliospores are rarely, if ever, formed in Iowa, and that they are not significant in the survival of the fungus. Thus, polypodii propa&ctec itself by urediospores in lows.
